Supplemental effects and metabolic fate of crystalline arginine in juvenile shrimp Marsupenaeus japonicus.
Feeding experiments with juvenile kuruma shrimp (Marsupenaeus japonicus) were conducted to understand the effects of supplemental levels of crystalline arginine hydrochloride on the growth and assimilation of arginine. In experiment 1 the juvenile shrimp were maintained on diets with and without arginine supplements. The addition of 3.0% arginine to a casein-based diet was slightly effective in improving the growth of the juveniles. In experiment 2, tracer experiments using [14C] arginine were conducted to clarify the ingestion and assimilation of arginine, 9 and 24 h after feeding, at different levels of supplemental arginine. Tracer experiments showed that the leaching rate of arginine 1 h after feeding ranged from 16 to 26% in the diets with different levels (0, 0.1, 1.5, 3.0 and 6.0%) of supplemental arginine; that is, 74-84% of the given arginine was actually ingested by the shrimp fed the diets. However, with increasing levels of supplemental arginine the incorporation rate of arginine into the whole body decreased and the utilization of absorbed arginine for body protein synthesis was reduced, whereas the excretion of absorbed arginine was increased. Thus, the absorbed arginine was not effectively utilized for body protein synthesis when large amounts of arginine were supplemented to the diets.